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4

Chiara 
Mingarelli

Katie
Breivik

Tom 
Callister

Masha (Maria)
Okounkova

Jiani Ye

Maya Fishbach Daniel HolzMax Isi
4Katerina Chatziioannou

https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1103%2FPhysRevLett.123.111102&v=f96c41fe


LIGO Orientation
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LIGO

LIGO
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LIGO

Abbott, et al. (2016)7

http://dx.doi.org/10.1103/PhysRevLett.116.061102


GWTC-1

Abbott, et al. (2019)8

http://dx.doi.org/10.1103/PhysRevX.9.031040


Note Also non-LVC Catalog Work:
● 1-OGC and 2-OGC: Nitz, et al. (2018) & Nitz, et al. (2019)
● “IAS” catalogs: Venumadhav, et al. (2019) & Venumadhav, et al. (2020)

○ Including population analysis (sub-threshold) in Roulet, et al. (2020).
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https://arxiv.org/abs/1811.01921
https://arxiv.org/abs/1910.05331
https://arxiv.org/abs/1902.10341
https://arxiv.org/abs/1904.07214
https://arxiv.org/abs/2008.07014


LIGO Populations

Abbott, et al. (2019) 10

http://dx.doi.org/10.3847/2041-8213/ab3800


O3 is was Off the Hook: Public Event Notices
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https://gracedb.ligo.org/superevents/public/O3/


O3 is was Off the Hook: Public Event Notices
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https://gracedb.ligo.org/superevents/public/O3/


Special O3a Events
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GW190412: An Asymmetric BBH Merger: Properties

14Abbott, et al. (2020)

http://dx.doi.org/10.1103/physrevd.102.043015


GW190412: Population / GR

15Abbott, et al. (2020)

http://dx.doi.org/10.1103/physrevd.102.043015


GW190425: A Heavy BNS System
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Abbott, et al. (2020)

http://dx.doi.org/10.3847/2041-8213/ab75f5


GW190425: Formation and Nuclear Matter
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Abbott, et al. (2020)

http://dx.doi.org/10.3847/2041-8213/ab75f5


GW190814: Something Merged With a BH
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GW190814: Something Merged With a BH
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WTF?



Farr, Fishbach, Ye & Holz, ApJL, 883, L42 (2019)
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GW Distances are Easy
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GW Redshifts Are Hard
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Easy Mode: GW + EM Measurements

Abbott, et al. (2017)
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http://dx.doi.org/10.1038/nature24471


Redshifts Without EM Observations

24



Redshifts Without EM Observations

If I know this
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Redshifts Without EM Observations

If I know this

Then I can measure this.
Chernoff & Finn (1993)
Taylor & Gair (2012)26

http://dx.doi.org/10.1086/186898
http://dx.doi.org/10.1103/PhysRevD.86.023502


BBH >> BNS
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Where are LIGO’s Big Black Holes?

Fishbach & Holz (2017) 28

http://dx.doi.org/10.3847/2041-8213/aa9bf6


Pair Instability Supernovae

Spera & Mapelli (2017)29

http://dx.doi.org/10.1093/mnras/stx1576


LIGO Populations (PISN Bump?)

Abbott, et al. (2019)
30

http://dx.doi.org/10.3847/2041-8213/ab3800


What It Might Look Like in 2020s
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H(z) Measurement
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H(z) Measurement 3% at z ~ 0.8 (H0: +/- 2 km/s/Mpc)!
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Isi, Giesler, Farr, Scheel, Teukolsky, PRL, 123, 111102 (2019)
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Black Holes Have Spectra (GW150914)
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http://www.youtube.com/watch?v=1agm33iEAuo


Kerr Normal Modes (GW150914-Like)

Giesler, et al. (2019)37

https://arxiv.org/pdf/1903.08284.pdf


In the Data
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Multiple Modes in GW150914
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Testing GR (The No-Hair Theorem)
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Testing GR (The No-Hair Theorem)

GR to +/- 20%
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O3 has ~50 BBH:
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Join Us!
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